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INTEuenAFT BALANCE WEIGHT
STATEMENT OF GOVERNMENT INTEREST

- The mventlon descrlbed herem may be manufactured

and used by or for the Government for governmental
purposes w1thout the payment of any royalty thereon

BACKGROUND OF THE INVENTION o

This invention relates to a means for trlm balancmg
the low turbine shaft of a jet engine and, more particu-
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larly, the invention is concerned with prowdmg a bal-

ance weight which can be lnserted into a hollow turbine
shaft and chpped to a support member thereln in the

proper pos:tlon without dlsassembhng the engine.

Jet engines are said to be comparatwely free of vibra-

tion. Occasionally, however vibration is noticed during

operation. If it is excessive,; the cause must be located
and eliminated because vibrations can become danger-
ous under certain conditions and cause: undue wear O

" operating parts.

Ordinarily, the operatlonal check for engine wbratlon
requires that an engine be operated while a vibrometer
is placed against it in several places, usually over the
compressor, turbine wheel and the bearing housings.
The degree of vibration may be read directly from the
vibrometer, after which the engine is shut down. When
excessive vibration is notlced the engine is usually
scheduled for overhaul.

The excessive vibration i1s generally produced by an
unbalance somewhere in the rotating system causing the
shaft to whip sideways and with possible damage to the
engine. Overhauling the engine to correct the unbal-
ance 1S a tedious and time consuming procedure. It
would be much more desirable if the unbalance could be
corrected by a simpler and easier procedure which
would not require any substantlal disassembly of the
engine.

SUMMARY OF THE INVENTION

The present invention is concerned with providing a
device for trim balancing the low turbine shaft of a jet
engine. A balance weight is inserted in the inside of the
low turbine shaft approximately 3.5 feet from the front
of the shaft without disassembling the engine.

Accordingly, it is an object of the invention to pro-
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vide a means for trim balancing the low turbine shaft of

a jet engine which is installed in an airframe or test
stand.

Another object of the invention is to provide an inter-
shaft balance weight for trim balancing a turbine rotor.
The weight can be inserted in position by a simple tool

after removing the nose cone and torque nut on the fan
rotor.

Still another object of the invention is to provide trim
balancing means for correcting the imbalance of the
low rotor shaft by attaching a balance weight of prede-
termined value to the anti-oval plug inside the rotor

shaft. A spring clip fits over the anti-oval plug for re-

taining the balance weight in position.

A further object of the invention is to provide a bal-
ancing weight for attachment to the anti-oval plug,
inside a low turbine shaft. The weight is attached by
means of a spring clip which is provided with a
threaded opening for engaging an elongated installation
rod. The rod is disengaged and removed after the
weight is in position on the anti-oval plug.
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These and other objects, features and advantages will

;beeome more apparent after considering the following
detailed description taken in. conjunction with the an-

nexed drawing and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG lisa longltudlnal cross-sectional view of the
low rotor shaft of a typical jet engine showing the anti-

‘oval plug with the balance weight attached thereto and
‘the installation rod in operating position according to
‘the invention; |

FIG. 2 is an enlarged 31de view of the circled area of

-;._.FIG 1 showing the balance weight attached to the

anti- oval plug with the inner end of the installation rod
in position prior to disengagement from the balance

weight and removal from the turbine rotor shaft; and
. FIG. 3 is a front.view of the balance weight in posi-

tion on the anti-oval plug inside the low rotor shaft

showing the threaded opening from which the 1nstalla-

tion rod has been removed.

DESCRIPTION OF A PREFERRED
| | - EMBODIMENT |

Referring now to the drawings wherein like reference
characters designate identical parts in the several views,
in FIG. 1 there is shown a longitudinal cross-sectional
view of a low rotor shaft 13 which i1s installed in a low
turbine of a jet engine of the type used on an F-100
military aircraft. The shaft 13 is of hollow tubular con-
figuration and installed near the central area on the
inner wall is an anti-oval plug 15 which is essentially an
annular member in contact with the inner surface of the
shaft 13 with a right angled portion which extends radi-
ally inward from one edge of the plug 15 toward the
axis of the shaft 13, This arrangement effectively oper-
ates to stiffen the hollow shaft 13 and prevent it from
changing shape during high speed operation. The right
angled portion of the anti-oval plug 15 forms a wall or
bulkhead inside the hollow turbine shaft 13.

In order to trim balance the hollow low turbine shaft
13 it is necessary to position a balance weight 17 1n a
particular location within the shaft 13. The present
invention provides a spring clip 19 which can be at-
tached to the right angled portion of the anti-oval plug
15. A variable weight 21 1s held firmly in the clip 19 by
brazing or some other convenient means after the clip
19 has been bent around to substantially encase the
weight 21.

To install the clip 19 with the weight 21 attached
thereto on the anti-oval plug 15, a threaded opening 23
is provided in the front face of the clip 19 into which the
threaded forward end of an elongated installation rod
25 is screwed. The rod 25 with the clip 19 threadably
attached to the forward end thereof is then inserted into
the open forward end of the low turbine shaft 13. The
clip 19 with the weight 21 affixed thereto is then slipped
over the inward edge of the right angled portion of the
anti-oval plug 15 at the proper location and the rod 25
is unscrewed from the threaded hole 23 and withdrawn
leaving the weight 21 clipped to the anti-oval plug 15.

Balance weights have been used in many shapes and
arrangements to balance rotating machinery of various
types including turbine shafts. However, substantial
disassembly of the machinery or equipment is generally
required in order to accomplish the balancing opera-
tion. In the present invention, the balancing operation is
accomplished by inserting a weight inside a hollow
shaft, rotatable about its longitudinal axis, from an open-
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ing end and mounting the weight at some selected posi-
tion to balance the shaft. It is necessary only to remove
the nose cone and torque nut on the fan rotor (not

shown) and the balance weight can then be installed

with the simple tool, namely the elongated rod 25.
Although the invention has been illustrated in the

accompanying drawings and described in the foregoing
specification in terms of a preferred embodiment
thereof, the invention is not limited to this embodiment
or to the particular configuration disclosed. It will be
apparent to those skilled in the art that certain changes,
modifications and substitutions can be made, particu-
larly with respect to the construction details, without
departing from the true spmt and scope of the appended
claims.

Having thus set forth the nature of my invention,
what I claim and desire to secure by Letters Patent of
the United States is: : -

1. An intershaft balance weight for use on the low
turbine shaft of a jet engine and the like, comprising, a
hollow shaft having an open forward end, an anti-oval
plug of annular configuration fixedly attached near the
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longitudinal center of the shaft and in contact with the
inner surface thereof, said anti-oval plug including a
right angled portion extending upwardly from one edge
thereof, said inwardly extending right angled portion
forming a wall inside said hollow turbine shaft, and
means for attaching the balance weight to a predeter-
mined position on said anti-oval plug through the open
forward end of said hollow shaft without substantial
disassembly of the Jet englne thereby trim balancing the
turbine shaft.

2. The intershaft balance weight defined in claim 1
wherein the means for attaching the balance weight to
the anti-oval plug includes a clip having an elongated
U-shaped portion for engaging the right angled portion
of said anti-oval plug and a plurality of bent ears for
holding a variable weight therein, and an elongated rod
threadably attached to said clip during the installation
of said balance weight, said elongated rod being re-
moved after said balance weight is positioned on said

anti-oval plug.
¥ 3 X Ak *
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